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<15> ^7}A>^1 ^AV^AjAV^ SUiSj-^ol ^A>^ 7]-^^^ 12 -g-X] Al-o} 

Aj-Eflo^ ^ui^-Aj-O. o^^^ -g"g-A]?H ZL -g-*H -g-^A^]^ >g ^ A>*]# ^W^t}. 
3^ #*1^7 SMI" ^°H1 ^#1-^1- ^SflAi A)-7l -§-*i 

<i7> £ m- ^a^MS, ^1-^(10)^ 1-&|(11)^ =l ^ ^°<H1 $-s*Q 
*gH(12)« ^wl^uf. aj-71 ^q«^(u)^ X^ofl^ 31 « 5i*g^(llaH Si 
t*. #7j ^JeL31^5L(12)7} ^##si(ll)^ ^^lAi <£# 'SrWZL, 3M-#eUll)fe ^ 

<i8> £ 21- ^-S^, ^%*^(10)^ *H-^xr -§-xl(u)l- A>olo]i -ji ^g^e^do) 

s-f tfl^Tfl 7]-^-l-&l(13)7> ^^ltb^. a}-7] 7 ].<y- 1 -eKl3)^ ^*L^(13aHl £]*fl 
— -S- ^l^dO)^ 71-^1-^ (i3)A>ol^. -g-^l(l4)« ^ V #^(10H 
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1020020051487 %^ <Q*\: 2003/3/25 

(14)fe ^^-»s](10)^ 7>-a-l-el(13M>oH «y-^32f ^ofl <q«fl -g-*] 

<i9> ^-71 (10)^1 ^^^1^ ^^l-e-KlO)^ S^^rSl- ^t^Kr 

(Thermistor: 15)2f, ^a>l-eKlO)^ ^^^-£ 7 > *49X^ nfl ^^^fl e»S(l2)S 

^ *r^r^ (Thermostat: 16) °1 ii^sH ^1^(15)^ ^^1- 

S](10)^ S^-gr£# ^|*H ^^(ul^Al)^ ^^^-(Dl^LA])^ AlJrS. 

^^r^l 4^ ^*L(12H1 ^H*M ^ v 

1:5.1(11)^1 ^<H^1 ^ -R-^Al^cf. Str, ^"71 *M^(16)£r # 

7} ^1^(15) ^ *lH^-°fl ^SM-eKlO)^ ^rJES^l aj^^o} ^gv^-^do)^) 

£5L7> *V7fl -g^*] a.^- ^1 *M^(16)S1 ^^E(^iAl)!- o,^( 0 pen)^A^ 
Aj-71 *§i£(12Hl ^^-trcf. 
<20> av 71 ^^1^S(12)1- ^-g^fe ^2fl ^M^Itt ^d^i^} ^J^, ^ 

^tr7> SHJ-^-§r ^ cJ-X| «fl 7j ^^ 0 i^ (warming up) 

^H^^ ^o £S ^^-l-el(lO)^ <^^tr ^]7> o^tf. 

<2i> ^ 25ffl o]#<q jl^o.^. «?]iifl^ ^ 

^ JE^S}- ^-o] A] 4^ pg^-cg ^Jl^ ^ <yifl7]<Hl^ ^-§-*>7] <H3£ ^] 

7} &l=r. 
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<22> jEth ^##*1» SM*1 S^B|x+ -H^r 3l°l*l S^^ofl , ^jaU-e^ 

* *W>}7)7] ^«fl^i ^ ^(nip)^ s.^ ^ 7>7 | ji^tf. 

<23> M. *It$°- # 7 j 7fl^l*}7l ^o>^ T^O.^, ^ ^ o) ^ 

<24> # 7 ] fi^-g. ^*>7l ^9] 5*#^#*1^ ^#*l^r, 5. 

^ofl ^aV^o] ^#£)^ 7>1^-4, #71 7}<!^« <a#°fl -H^T^Rr JL^^efloJ^, 

#71 JL^ = Bfl^J % #7] ^« ^0)^5)^ ^Wg-^ ^l*Rr ^ 

aj-Jf; ^ #71 7>1-M #71 #71 ^^-ol^A]7lfe 7> 

°0-l-sl;« ^l^Kr 33* ^^SLsL fM}. 

<25> #71 <&T&o] ^Z\JL ZL ^°\] #-g-B-^l7V ^}^o]^; 

<26> #71 §1es|.o1s» #*>^ ^<a^; 

<27> # 7 | ^<g7lll- #*}t*| #7l ^S^ol^l- 7V^*l-fe 7-l%V S ^; ^ 

<28> # 7 | X^^o] ^Jfo)]^ #71 7}°^Z\9± ^^O] ^ ^ #7l ^ 

#*Kr ^ #31°1J= ;4 ^-alW. 

<29> #7l ^ -tSlHE^ SiC, MgO, A1 2 0 3 3. n# ^ ^lHl-Sl^-S 
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<30> Aj- 7 ] ^ ^-7] -g-*H^5.oflAio} *Htt 3-10 mm °] 

<33> o]§> igJfjg £Tg# %^*>^ ^-^oll ICj-S. H}^^ ^Al<^l# ^M1*>71| 

<35> £. 3 ^ 3E 41- %^*>^, ^^-^1(100)^ 2KK151H -§-*l(150)7> 

^(^i A Sj^Rr 7>«a-l-&| (170)Sh -g-^l(150)S ^ojofl ^ji 

7><&lr&|(170)^ cfl^Tfl *|*15H ^"71 7>^1-^ (170)^ A}c>H ^^(N)°fl 
*\ -g-*l(150H] J&M^(15D* -8-^1(150) ^oHl -g-^fe ^^(110)1- 

<36> a o > 7 ] ^^ (110) ^ t o^^ofl ^2V^(N)ol *§#^ 7>1^-(120)^-, #7) ^^(N)* 

l^eH^ °l-§-§Rr ^^"€#(130)^, ^-71 ^3}- ^^-(130)* °Kfl<5}^ ^7} 7>1-^-(120) 
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<55> 5. 6-g- ^#*1(300)tt SM^-*(351)ol -g-*l (350)7} wfl#5l^ 

#^(^#5. A *^)<LS. £|^Hr 7><y-l-&| (370)54, -g-^l(350)# A}<>H J^JL 7}<S^;Z\ 

(370)2}- tfl^Tll -M^l^H #71 7><y-t-eK370)^ A >°H1 *3§#€ 3*N(NWM -M 

(350 HI S.u-|S)-#(351)* -§-*l(350) #°11 -fr^Rr ^^(310)1- ?Hl«4. 

<56> ^aV«-( 3 io)^ ( Qjigofl ^Sj-^(N)ol 7>1^-(320)sq- ( #7] ^^(N)-g- 

*eH<3 °l^Kf 3*HI£-(330)3h #71 ^^#(330)* «?>ifl*H #7l 7^^(320) 

7} <U4^d\) ji^iell<y(340)^r ^lW. 

<57> j£ 7 ] 7><1^(320)^ *lMs|-ol = (321)Si|-, 2l«3i*fl(2. 42} 122 %^)2}-, ^^^(^ 

42} 123 ^ #eflolE (324)1- ^1^-. 

<58> #7l 7}<i^-(320)2l ^ofl^. ^ ^£llo]E (324)21 ^*Hr *1*1 

^(327)7} ^^l^o] #7l ^ #eflolM (324)21 ^ig^£ 7 > ^-3*}7fl #*£ 

*>^r #71 ^^-S<a^ ^"Mfe xV^M w<M*Hsr *M^(328) 

°1 ^l^M 5U^. 

<59> >g-7l 7><y-l-ei(370)^ #71 ^ 01^(324)21- 3^3}^ ^ (N)-fr ^#*Rr 

^#1-21(371)2}-, #71 ^1^(371)1- ^SLa}^ ^^1 21*11 s}*l 

£)^r 5]^#sK372)l- ^HlW. ^>7l Sl^l-eK372)2l ifl^^- ^<S^ #7l s] 

^1^(372)1- 7>2J^ *kS.® ^S(373)7V wfl*lsH &rf. #7] 3*11^(372)2} i| # 
ofl 4^ ^2>^#(330)^r Jl^ ^efl9j(340) l-efl-fr n*fiM f-g-sl *l^t}-. 

< 60 > ^-71 ^-^2} ^^>A>^1 5|-#^^#^121 ^zj-^lo) £Tg^ t^^o] #>*fl«l 
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^ #eflolE(324)ofl ^^slJL, i^H^l ^ ^7] (321H1 ^dfl4. A oM *1 

J=sM^(32lH ^-g-SH 3-g--fMK325)£r 7>?J£H 

7}^S)v\, 71^)1^ ^-^-x-l](325)7> 7Mb l^r *1 M4°l ^(321)^ ^ 

^ ^ #3HS( 324)1 ^3V€*(330)^1 Sl^sM*! ^^-p- (330)^1 

£r5L7} (350)^1 ^^S\o\ -g-^S] S^i (351)1- -g-^WH ^^r^> 

*1 mm ^^Hl ^cf. 

<62> *V^ ( ^H(373)^l£ #7]7} s)^ 1 .&)(372)b ^£3. ^ 

<>1^7ll 7>^^ 5^*5-1(372)^ ^^f(310HH ^5LS\^ <H-^ iL# 

<63> °}°]*], 91^3.^.7} ^] ill -§-^1(350)^1 §-^^1 £M (351)7} ^^ji, o] -g- 

*l(350)b ^-71 ^^(310)^1- °}°\] tfl^Tll oi^ 7^^^(370)^1.01^. ^ 

oj^tt -grHS 7}<£& ^aj-^f-(330) ^ 7><y-l-ei(370)ofl -g-*l(350Hl -g- 

^3-8: ^^"€#(330)^ JL^ Sefl <y (340)21 ^efll S)^^. 

<64> ^ t ^-71 ^2l-^^(330)ol ^7} (351)1- -g-*l(350Hl -g-^A^l ^ 

(350) 3. 1* ^SM^fl sq^, ^7] s^li* (321)ilHl ^s)o] ^ ^7) 
(325)^ *»H<$7)7]) s)o] clAl °Jj2l-£cl-. zie^, t^l A o >7i ^l^oj^l £]*fl l^r 
^i^-gr ^"71 ^-fMl(325)^r 7}s[Z\^ ^7) ^€#(330)21 l^^£f ^ ^ 

(351) 1- -g-^17171 ^^-tb ^S^5LS ^ $^1 ^cf. 

<65> AJ.71 *i12^ahioi ^^-^-^i(3oo)b #7] ^li^AHioi ^sv^uioo)^ ^jsj- 

^-ofl^ol <g«-^> 7 > ^njoj ^^1^ o^d-. 
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<67> -g^^ £A] ^ ^ ^^1^1- tEt}^ ^^O.^- ^Al^o] 

^S] ^^ol 7}^>T}^r ol«j)^ ^o]c|-. o)-^ ^1^*V 11^ 

^ ^€ ^^^3^ 7l#^ AHVofl ^Sf^o) ^ ^o]4. 
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*] 1-4^1^ ^ v *i A o V * ^ ^1 6~7 mm^ ^ 

(nip)-g- 3^4. S^, ^ei eflo]^ SHeHH^ ^3-8: #*r4. 

<37> ^"71 7}1^-(120)^ <£l2 0 l ^-g-^i H ^-B-^l7> 

(121)4, -*7l *1M2)- 0 1S(121)» #4tt ^^11(122)4 ^-71 *lm4°l = (121)# 7><1*} 
£^ #7] ^^7fl(122)« *Hh2«i( 123)4, -*M *1H4°1S(121)3 «H^<*1) Hfl^l 

4<>H ^^-S^(123)-8: ^^H, ^7l -Sl^sH^m) ^ 7-^^(123)3.-^ 

^ «lo>Ai ^^-€#(130)^1 £^*Hr ^ «eflo]E(124)l- ^1^4. 

<38> ^7} H>]^°]5.(121)^ *1^-<H^ =L H^S}^ ZL 

iJHMIfe *bg"MI(125)7} ^-g-^H &4. ^"71 ^-fr*||(125)$r ^^-3^(123) 

y o V *l^ 4€: *17J: ^<Hl ^ #eflolE(l24) ^^7> 7>1S)7fl *Hr <1 
^ Pflxflo] ctfig.^ ^o.^( 12 5)^ 121)^ sfl^ofl cfl^H 5 ifl^l 50 

^^-^1(125)71- *}x]<5Hr ^^Wl7> 5% ol*}<y ^^-oll^ JEl^o] o>^-(dry out)^°l 
<39> s&7) ^o.^]( 12 5)^ ^7} ^E2}-olS(121)^ ^ll^oll 45} ^h«3 O.^ 

^lcf. ^, ^-71 ^E2).ol S (i2i)o] ^(Stainless SteeD^l ^-f^ 

^-71 ^^1(125)^ ^i^*v ^7ii *m 4-§-^- ^ 

<40> ^-71 ^^4^1^(121)^ ^o) ^^ (Cu) o] ^o_^ 7^ tfl^oj <y-^^i 

7> ^-g-€ ^ 5^31 ZL ^°\}*)5L # ^, ^ff-^7> 7># 4^*>4. # 

20-9 
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A>-g-Al, til-g-o] ;g#sH ^iL<?3# *>7l a] 71^1 Q±r °]%°] 

<4i> Aj- 7l 7^3^(123)^ sq^^-Bi ^7H1 ^Sfl <£^r Ni-Cr 

5&^r Cr-Fe 4-. 
<42> #7l ^^51^(123) ^ ^1 eti].o)^(i23) Afolo])^ ^-s a]e a ^ (glass 

coating)^ ^«g^(122)7> tifl^l^^. ZL5]M- #7] ^^^(123) *|<3^ 

^ *eflolE (12 4) ^ Jl^Hefl^ (140 H ufl^sqiLS ^^^fl7> 3gj3L &7fl 

<43> Aj- 7l ^ #eflolE(i24)^ <I^i^ol -f^-JL, tfl^^o] ^ 7 fl^o] M g0, 

SiC ^ A1 2 0 3 ^ ^ Afl^ 7fl£7} A>^cf. 4I-7I ^ *3HS(124)^ 
o] s.*. tflef 2-8 mm ^^<2] ^ <#i=HHo} ^ mm oj <qo_m. ^-o>^- 3 ~ 10 ^ o] 

<44> aj-7] sefl^(i40)^r 160-190 °C<^1^ &*§o] <&o)tJx\ 

^V-§-^^, #^1^31 ^(polypheny lene sulfide) iEfe -*f ^€31 eflSli^H e 

(polybutylenterephthalate) tM^-tt f-^ ^ efl^# *>-g-«H 

<45> 4T-7I ^€-§-(130)^ ¥^7} 50-1000 /mi <?] w}^^ , ^ J= (^Sj- 
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<46> *V^, #7l 7>1^-( 120)^1 ^^lxr ^ #eflo]E(i24)^ ^*Rr *H 

^(127)7} ^l^M ^cf. £t>, #7l ^ *eflolE (12 4)^ S^^£7> ^S>7il #<£ 
*Rr #7l 7-1%l-S^( 123)^1 4^^" w <M*Kr 

*M^(128H *J*lsM Sirq-. 

<47> #7l 7><a-l-al(i70)fe #71 ^ #eflolE (124 )^ ^^}^ ^#^(N)# *§#*Kr 
^#^(171)4, #7l ^1-51(171)^ ^4HH #7] ^1-5) (171) *1*1*}^ nl^Al 
£ 5l*fl ^^^1^ a>IES(172)# ^Hltbcf. #71 ^l-e^ ^"t^ 

JL^-S. ^fl^Tf ?W «>^-^]*>4. #71 ^#1-51(171)^ 5)*H ^3J-^S.( 130 ) 

£ Ji^^efl^] (140)^1 -tefll- nl-Bj-A-i ^-g-sj^c}-. 

<48> ^-7] ^7.VAV^ 5|-#^##^1^ ^SJ-#^Sl #Afl*] 

<49> ^JfiM^i ^7l7> ^ s«a(i23)ofl <t-g- t^l^m. ^ 

#7l ^ #efl^E(i24)<Hl ^l^-sl^i, M-^l 1^ #7l *1hs}-o1 S ( i2i)^l ^li^cf. # 
7l *lM4°lS(121)ofl ^-g-^^ SU^ ^^^1(125)^ ^€ 7><l£H 71 

^S^, 7l^l#5l ^j-s-o ^(125)7> 7>^1^ 1^ ^SBl-olff (121)^1 X^l ^ 
^(122) ^ ^ #5flolE( 12 4)l- -f^H ^3V^-( 130) oll ^SJoH ^31-^^(130)^ S 
^5171- -g-xl(150)^l <8#S]<H oi^ -§-^#£1 JM(151)# -fr^N^H ^Atb ^-^^51 
*M wi>€- i)H Si^Ml ^tf. 

<50> OH^, o]iflS.c 7 ]. 3,3 <?] ifl -§-^1(150)^1 ^#£1 £M(151)7l- ^AVElJl, O] -g- 

*1 (150)^7 #71 ^^(110)4 °}*\] cfl^Tll ^^}S\<^ o}i=. 7><a-l-Sl(170)Al-ol§ -§-12}. 
li^t* £r£^- 7l-<i^ ^^€#(130)^ -g-*l(150H] -g-^t}. 
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<5l> ^3g, ^V7l ^^^( 130 )ol #7) ^ (151)1- -8-^1(150)^1 -g-^-Al^ofl ^ -g-*| 

(150)5. 1# N|^7lXl 5)£, #7l *lE^ol = (i21)iflofl ^-g-£M #7l a^-fr*H 

(125)^ <t^r «tffl 33:71 Tfl EH ^1 ^2]-^^-. 3.5]^, cfA] ^V 7 ] ^%ls^(123)^l 

#71 3^g-fMI|(125)Sr 71^-5)^ #7l ^€#(130)^ S^El" #7l 
S.H (151)1- -g-^7171 ^-X^ES -B-^m ^ &7fl ^cf. 

<52> ^#3*1 S^SHN ^z^Hfe 160 - 190 °C ojrf. nelJi, #7l *\v\^(127) 
7} #71 ^ #3HJ= (124)3 #^*H, #71 ^ «eflolE (124)^1 

#71 5L^| (151)1 -g-^}7Hl *\T%*Y i^Sl ^ lfl<*IH .o^Al^^Ul-. i^, ^- 7l A-] 
nl^El(127)<=»ll £R> S.^^ 4JsflSH ^ H (124)^ I^^£7f ^#^*r 

711 3^, #71 *Mi^(128)°l ^^^(123)^1 $1^ 7)^91 ^SL 

S sl^sH 7i^^(i23)^l S^lE^l ##<£-§- ^1*4. °lelt!: ^ 
tcfej- 7>^ € ^ 9X°-*\, aM^-E ^7l^<?I ^/^.S. (ON/OFF) ^<U°}^ €^ 
^«o v ^ (Pulse Width Modulation), PI (Proport ional and Integral) -g^ 

al-g-ol 7>^^4. 

<53> £ 5^ £ 4^ 7 }<I^-S1 i£*§ofll- EAltl 7,>AlS^rl.. i 51 7}^ 

(220)3 ^msfolH (221)^1 ^#ol #^^^0101, ^ l-eflojE (224)^1 ^JjLofl 

S)- 0 1^(221)S1 ^^o] ^a}-s]ol oit}. ^o] ^esj-ols^ ^#^.5. ^€ 

^ ^1°>, zl ^^01 ^ M o|E<q- ^^Ho> l^o] -g^l^t}. 

<54> E 6^8: £r ^3 ^12^^1^011 tt}-^. ^A};*} sHJ-lg o] ^ z}-*}-*l (300) 3 ^ 
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1] 

3^*1 $^3*r 7>^^, ^-71 7^1 JX^l^Hr 

#7l -n^^efl°j ^ #7l ^<I^ ^« ^°l^^r ^€#4- ^1 

#7l 7><i^-oH ^. 7 ) ^aV^#^ #7] ^^1 ?1 ^ 7>tf« 

^l^Rr ^-i- ^ ^7>A>^1 SH^^#*1^ 

2] 

#?1 -SlEsJ-ol^s. ^<£*fl; 

#71 7l%>^^^ SP^H #71 7pg-l-e^ ^#£lol ^ S-o] #71 ^ 
^ *5llolE; # ^-W]^ ^-^'AS *Rr ^7}A>^1 sR^^o} 

3 3V#^1 • 

[^^8- 3] 

*ll 2 %H1 , #71 ^ #elHJ=Lfe, 

SiC, MgO, A1 2 0 3 3- °1^^1 n# ^ ^1^^^-S ^1S^ 3# -H^iLiS. 

^7>A>^1 3HJ-^##*1^ ^2>#^1. 
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4] 

*H 3 ^1 9X°]*\, -8-71 ^ #3Heo] ^-71 -g-*H4^5.<>lM°] zjo]^ 3~io mm 
^ ^-i- *Rr ^7>A>^1 3HM§^#*l<q ^^-^1. 

5] 

*fl 1 %H1 >H, 

^"71 7>^1-&|^ vfl^-cHl ^-71 7><yt-ei-I- 7><I*Hr ^1^-7} tifl*l£ 
6] 

*fl 5 ^1 

^"71 ^t-f^r fe^l ^S<?1 ^ ^HJjlS ^ ^7>A>^1 ^2}"^ 
7] 

*fl l %H sa^-H, 

E<4 ^aj-£|7fl tifl^S)^ ^J^L *Rr ^7fA>^l ^ S^*! . 

[^T 2 -^ 8] 

*fl 1 %H1 &<>H, 
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[Sl 3] 
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[-£ 5] 
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